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This invention relates to the eleetrft=^-»«. • 

Of Pharmaceutical substrates witt a ^T! 
yn^^^^' , ^^^rnes with a powder coatino 

material and to powder coating «t«rl.ls for co^tL 
Phannaceutlcaa substrate., m particular, Ln^"' 

coatl J -aterials for 

coating the cor^ of pharwceutical tablets 

pharmaceutical tablets An<4 ^.^^ • 
application to P^^^^CucaTt:::! : °' 
-pe. i. sboula be un.J:S.'S.r«.r 
pharmaceutical tablet is to k» 4«4. 

s-uTarpr-- - ---trto^^^:.:en^!ii. 

such as pharmaceutical Dellets ^. "^^axxy 

r.^ «K pexiets, pharmaceutical cat>sules 

or pharmaceutical spherules. capsules 

e^^rcanrt''" "^'-^ p'i"* is 



Electrostatic coating of eltn-n^.-., 
substrate. »k alectrically non-conducting 

J«trates, and phan.aceutlcal tablet cores in 
twrticolar, i, aore difficult Th.™ h 

f« electrostatic coating^ ;abnrf " """" 

example GB l o-7s tablets for many years. For 

tablets in whll " '"-^ 

aivided ;arttr:s"f "t'tr ^ "-^^ 

Mgn potLia" fie^d T^.r"'""" ""^ 1" » 

«a„ple, a„ infra-r^ be«er "1" 
however h..„ „ Proposals have not 

s!«r T """'"^^ O" substantial comi„rcial 
scale and the coating of pharmaceutical tablet c"«s is 
-t co»only carri«, out as a batch process by .;;iyi:. 
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a liquad coating i„ a revolving dru». The lioui^ 
Material nay of course be supplied 1^ ^ 
powder fonn but, if so itlltt " so»e cases in 
in a liguid pri^r to a^pUca.ioT" xt'^^^'^" 
applied to tbe tablet ^^Z.^^"^' ' 

than a'p::.er Zli^VT' ' 
tablet 1/ ! ^ ^ °^ ^ Pharmaceutical 

tT^e tabLranTi^^^^^^^ V^^" ^^^^^^ ^ — 
core, tbe JZ ^^^T^ZlTZl ^^""^ 
c^amaging the tablet core^^^ruri HiLl" ^^^^ 
organic naterials c,^^ includ* 

teriais. Furthamor* an even coatlno <. 
required and it is difficult t= „h*.- ""^'^ " 
powder on a tablet core " ""^^ °' 

•men a u,uia coatin, is used, the coating .„.t be 
clrc»«tr 1" =0-^ 

:=r,::irrtt-;::-T - - 

1-,. aoiecs and that is expensive because of th*. 

cI^tlnHs t^^t'- ^^"^ ""-vantage of 
-erlals t J a^.^ s" Z tluiXr; 
a usable liquid, preferably watl^. •"^P.rslble in 

eoati^'ff " '^^^ with electrostatic powder 
Phan^ceutzcal tablet, are convey*) on «, earthed 

zt:::\zi:'':^'-^-^"'-^^^ cbar,rzi is 

attached tftT ' <»-«»9 

coat nTis thl° :us"dT 
secured to ^™ ' ' 

A disadvantage of such a method is thai- i-h 
o. the powder sprayed towards the cores Tnot rh::^"' 
and is not deposited on the cr... That leads t' 
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overspray and to wastage of the powder material and makes 
it difficult to obtain a. uniform coating. 

The present invention provides a method of 
electrostatically coating a pharmaceutical substrate with 
5 a powder material, the powder material being 

pharmaceutically acceptable and including composite 
particles, each composite particle comprising two or more 
components having different physical and/or chemical 
properties . 

10 The present invention further provides a powder 

coating material suitable for use in the electrostatic 
powder coating of a pharmaceutical substrate, in which 
the material is pharmaceutically acceptable, is treatable 
to form a film coating and includes composite particles, 
the composite particles comprising two or more components 
having different physical and/or chemical properties, and 
in which at least 30% by volume of the particles of the 
powder have a particle size in the range of from S/m to 
25im. 

The powder coating material of the present invention 
is for use in the electrostatic powder coating of a 
pharmaceutical substrate, especially for use in a coating 
method as defined above, and has special properties to 
make it suitable for use in such a method. 

It is important that the powder coating material is 
a pharmaceutically acceptable material. That in itself 
imposes severe constraints on the powder coating material 
since at least most powder coating materials that are 
commercially available for use in electrostatic powder 
coating processes are not physiologically tolerable or 
pharmaceutically acceptable and materials that are 
commercially available for use as coating materials for 
pharmaceutical tablet cores are not in a form suitable 
for electrostatic powder application because other 
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properties of the material are not suitable. 

The powder coating material of the invention 
includes at least two different components; each 
different component having different physical and/or 
Chemical properties, it is much simpler to provide a 
powder material having the desired properties referred to 
above and elsewhere in the specification by providing a 
material composed of more than one component than by 
providing a single component material. For powder 
materials including two or more different components/ we 
have found that improved coatings may be achieved where 
the powder includes composite particles of the 
components. 

It is particularly important for the particles of 
the coating material to include more than one of the 
components where one or more of the components do not 
have the necessary electrical properties to become coated 
onto the core when, for example, the method of coating 
used is as described in the example below. Where the 
particles are not composite particles those particles of 
components that do not have the necessary electrical 
properties may simply remain at the source of powder and 
will not become coated onto the substrate. The inclusion 
Of the composite particles is thought to improve the 
efficiency of coating of the substrate as well as the 
uniformity of coating applied. The improved efficiency 
Of coating can help to reduce the time required for 
coating each substrate. 

The term "composite particles" as used in this 
specification refers to particles which have been formed 
from two or more different components. The composite 
particles are not homogeneous, that is they have two or 
more regions each comprising different components of the 
particle. The composite particle may have the form of a 
discrete composite particle or may be in the form of 
agglomerates or aggregates of discrete particles of the 
different components, the agglomerates or aggregates 
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^^i-^ as discrete co.posite perticl... 

wnere the powder includes more than two 
■ixjcauaes those other components r^^^-,-, 

However in n,-«o*.,- ^® components, 

ar^hi ^ P"<^tice, satisfactory coatings can be 

agglomerates. -agregates or 

co-p.™'^^:^^^^^ - components have he 

20 Where th« ! ^P^^ «^lng or co-aiiUng. 

Where the method of co-processing results in oari.f^, . 
a relatively large size fo^ , Particles of 

granulation it ^^"^^^ <>' 

^firanuxacion, m some cases it wouiri k» -;i ^ 

AltemaXel' . ^2.^ ° '»«^<=^» 
« p.rfo«ed. icronising step „y be 

components L"" " r"^ °' 

selection of *k 

Mthd. >»"«les „y be Obtained by a blending 

II"* powder coating material 

usly includes the °' ad»«,tag«,- 
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step that, after the surface of the substrate has been 
coated with the powder, the powder is treated to form a 
film coating secured to the substrate. The film coating 
is advantageously continuous, in that it is not divided 
into separate parts, but there may be small gaps, not 
visible to the naked eye, for example between particles 
of coating that have become secured to one another during 
the treatment step. Thus the coating may be sintered. 
For certain applications it is preferred that the film 
coating is free of any gaps and/or is substantially 
homogeneous • 

When the powder material is first deposited on the 
substrate it is in most cases only weakly adhered to the 
surface of the substrate and is easily dislodged. 
Treatment to form a film coating is especially 
advantageous when coating a pharmaceutical tablet core 
because the core itself is likely to be of low mechanical 
strength and the film coating can be used to impart 
strength and make the coated tablets more resistant to 
subsequent processing such as packaging and opening of 
packages. The film coating, although it may impart extra 
strength to the tablet core, will often be very weak when 
isolated from the surface of the core. The tensile 
strength of the film coating as a free film may be, for 
example, 8MNm-2 or even lower, and the tensile strength 
IS found to decrease with the increase of the amount of 
Ti02 in the coating material. 

In the cases where the tensile strength of the free 
film is low, it is especially important for the film to 
be a coherent coating on the surface of the tablet core 
with good adhesion to the core. 

Where the powder material is transformed into a 
liquid phase during the formation of the film coating it 
is preferable that the viscosity of the powder material 
when in the liquid phase is less than 500 Pas, more 
preferably 75 Pas. 

Advantageously, the powder coating material is 
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treatable at a temperature of less than 250*0 
preferably less than 200-c, to fon. a" ircoatlT 

3 -.ore eferaL. ^ : ^TT^^^^ 

the powder can be treated to "Portant that 

® cney contain organic materials 
powder coati„, ^ . pol« fn^ ' 

Of 50-c to 180-c * ^ ^" ^® ^*"9e 

60-C to LTI T " ^ 

s^^wT^oit ^"^"•-^^ • 

•••ng point in the range of 30*c to iso'c 

exposure ^orr.t::^:^.,^ rr;,-'-"^ 

the rU. „, aa«,. to the core Is^:::„T^ 
"d «,e tl»e taken to fon. the «1. oT^™ l 
un.cc.pt.ble for econ™.lc reasons. " " 

The desired temperature t^H,'^K ^t. 

=.":Lr^^*""^^'^— ^^^^ 

material making up the substrate and „ 

™ T ' f««»r«tur.. „ui be short. 
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Change from a solid to a liquid and then, on cooling, to 
a continuous solid film. Alternatively, the powder 
material may include a polymer which is c^ed during the 
treatment, for example by irradiation with energy in the 
5 gamma, ultra violet or radio frequency bands, to form a 
cross-linked polymer film. 

We have found that the particle size of the powder 
coating material also has an especially important effect 
on the behaviour of the material in an electrostatic 
10 powder coating method. Advantageously the material has a 
small particle size. Preferably at least 95% by number 
and preferably at least 90% by volume of the particles of 
the powder material have a particle size less than SO/im. 
Advantageously at least 90* by number of the particles of 
the powder have a particle size less than 30/im, more 
preferably less than 20/m. The term "particle size- 
refers to the equivalent particle diameter of the 
particles and may be measured using, for example, laser 
light diffraction. 

Where the relevant particle is a composite particle 
comprising an agglomerate or aggregate of particles, the 
particle size is that of the composite particle and not 
Of the individual particles in the agglomerate or 
aggregate,. 

Such a particle size is surprisingly small for a 
coating material for a pharmaceutical substrate and 
indeed such small particle sizes are recognised as having 
disadvantages such as making the material more difficult 
to produce and to handle by virtue of its cohesiveness. 
We have found, however, that for coating pharmaceutical 
substrates in an electrostatic process there are special 
benefits in adopting a small particle size and the 
benefits more than counter the disadvantages. For 
example, the high surface to mass ratio provided by a 
small particle increases the electrostatic forces on the 
particle in comparison to the inertial forces. 
Increasing the electrostatics has the benefit of 
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the iMrtxa reduo« the force needed to accelerate a 



^icie .„d reduces the livelihood of a particle 
arriving at the substrate bounein, back off the sub- 
strate. We have foiind that i**- 

if at 1.,., J especially advantageous 

If at least ,o» by volu». of the p«^icl.. of the powder 

= "ave a particle sl« of less than 20«. 

Preferably at least 95% by nui.ber of the particles of the 

.« ^r=""^ " «^ tor a cho.«, powdeT 

" particles to bounce bacX fro. a surface of t^e substrate 

^. substrate, before the substrate is supported adjacent 
to the source of po»d«r „t.rlal. The pr«*.atment 
composition can Improve the capture of particle, by the 

15 surface of the subsi-r-ai--> *'«*«-*cAes oy tfte 

even i substrate and can enable larger particles, 

even as large as 750^., to be used as the coating 

rnHav'* P"^--^-t composition „ay be a liquid 

hold tH """" ^^^'"^ - particles^o 

20 usel ^ Pretreat^ent is 

20 used, preferably at least 90% by number of the particles 
have a siee less than 300.», and preferably at leal so* 
by nu^er Of the particles have a si.e less than 200.. 

dif^- "'^''"'''^ ^^''"^^ ^^r^ the 

25 21 ^--"^-^ «ith handling the powder become 

25 severe. Accordingly, it is advantageous that- at least 

50%, preferably at least 75%, „ost preferably 90%, by 

vow Of the powder has a particle siee of I ilt\„. 

oar.. ? T P--^«"e<* powder coating material, the mean 

30 partill H """^ substantially.no 

particles havxng a diameter greater than loo^m. 

Of ^/"^^^^^y- «^ 30% by volume of the particles 

of the powder have a particle sl^o "icxes 

5/im to 25Mm. ^ °^ ^^°'» 
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we have found that it is also particularly l.port«,t 
for the particles of the po,«,er to have a narrL ra^ge" 
P«tlcle size. Preferably at least 30%, more preferably 
.t least 75% by weight of the particles have a particle 
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sxze „h.ch lie, i„ . „„,e of fro. , to i„r. 
preferably „ a r«„. of fro. x to l.5x, preferably 

of particles in the powder. 
' re,. " ^^"^ ""^"9 P«"lcles Of a 

rLr rr " * « 

f^ if r *° P-«««bly In a range of 

Where the particles are of a relati«ly large size 
for example where a pr.tre.t«„t i. to be J«, T 
described abo.e, the preferred relative variation in 
particle size will generally be l.„ th«, for particles 
'5 Of relatively s.all size. P«ticle« 

Of , ''"."^ With regard to the achieve«nt 

Of a good unifor. application of the powder to the 

0 r ^ " " particle size are 

disadvantageous relative to those powders in which the 
range of particle size is s»ll. That is thought to be 
because particles having a certain particle sizT.^ 

Of s.«ller or larger Size. TOis can lead to 
inho^geneity of the coating of the substrate and 

substrate coated fro. a newly introduced batch of 
^tin, „terial to «,other coated substrate coated later 
from the same batch. -^-w 

Advantageously, the powder coating „terlal has a 
~isture content (.easured by .oistur. loss on drying, of 
not .^.re than lo», preferably less than 5., .ore 
pre^rably not «,re than » by weight based on the weight 
of the powder coating Mterial. 

wh- J^' '""erent electrostatic effects 

Which «y be used in an electrostatic process for elating 



a pharmaceutical substrata w<*-k « 

with the fl,=, >»s»ate Kith . powlwr i„ accordance 
«th the first aspect of the inv«,tlOh and variola 
different electrical propertle. of the po«I.r tha" are 
especially well suited for the use of the diffe^^t 

'"-'^ associate 
d«^«y Of or „ conlunetion with one or «>r. of the 
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in » IT* •-"'Ibllity is to Induce a teaporary dipol, 

o1 Se dr!"^"" "^'^ intlractlo^ 

Of the dipole and the electric field in the region 

bet«en the source of powder .™j the substratf n.e 
IS coatxn, »terial preferably has a r.slstiv"y In ^ 
range of lo« to 10»« on. 

ParticleT" "^^"""^ ^» »° 'fP^y ' net charge to a 
t^T ™« *«9a .ay he introduced 

20 .ate^iartT'' " 

:ht:ri^\.tr"tr"'rt ""•^^^ - 

for fs. . (sufficiently long 

dipol^ Oo-'iWUty is to provide a per^nent 

dipole, or a ,uasl-p.n«„.„t dipole, in a particle of 

fTT i« "en able to he di:e:ted 

.t^d Lte'"^"' interaction With the ele:^iT 

elttHt '""'^ """^'^ -t-i- an 

m a o.«rr ^« '° P~vlde a aagnetlc dlpol. 

paramagnetic material. 

dlr«iL'r "» Po-der -aterial can be 

th. powder .at«lal. it 1, preferred that the 
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action Of electrostatic forces, the susceptibility beino 
determined by the test defined below. ^ ^ 

TO determine whether or not a powder material is 
5 susceptible to movement under the action o/T ! 

forces th^ 1 . action of electrostatic 

forces, the following test should be conducted- 

A sample of o.Sg of the powder material is taken 
and Placed on an electrically conducting horizontal "l 
Plate maintained at ea^h potential in In envi:le„t 
10 having a relative humidity of not more than 65* 
powder material is spread t« » *.k,- v 

monolayer Aft., i thickness approaching a 

onoiayer. After leaving the powder material in the 

L5 iSvI tte r . "^"^^^ °' "'""^'^^ positioned lomm 

above the centre of the powder material and a high 

voltage potential first of *iokV and then of -lokv (with 
current limited to .bout 5^) is then applied Til 
probe for about lo s , 

""u<- lu s. If particles of powder material 

»P«ar,as xnto contact „!«, tl,e probe during the .ppllca- 

result 1. that the powder Baterial is susceptible to 
.ove..« electrostatic '1 s, i. 

With the probe, or I, only certain Iclnds of particle are 

is that the powder «terial is not susceptible to 
«.v««„t under the action of electrostatic forc^ 

The susceptibility of the powder material wlil of 
course depend on a coi^lnation of the electrical 

such as the size of the particles In the powler. 

To the «*.nt that the particles of coatina material 
becce Charged (for example, trlboelectrlcallyTblfore 
beco-ing attached to the surfaces of the substra^ It 
IS particularly advantageous for the particles 
substantially all of the sase sign of charge. »e ^ve 
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found that where a cloud of particles contains a mixture 
of positive and negative charges, a less satisfactory 
coating is produced on the core surface. Thus it is 
advantageous for the powder to be of a composition such 
that. If the powder becomes charged, substantially all 
the particles are of the sane sign of charge. 
Purthermore, if the particles are not the same sign of 
charge there is more overspray of the powder material 
thus decreasing the efficiency of the coating process. 
Preferably, most of the particles will also have substan- 
tially the same magnitude of charge. 

Since the material comprises more than one 
component, the properties of the powder material may be 
altered by adjusting the relative proportions of the 
15 components, m general where reference is made to a 
property of the powder material it is the property 
exhibited by the material as a whole that is being 
referred to and it may be that one or more components of 
the material do not on their own exhibit that property. 
It may also be satisfactory, however, if only one or some 
Of the components of the powder coating material, and not 
the material as a whole, exhibit the property referred 
to: for example, the benefit of the material forming a 
film coating at a low temperature may be achieved by only 
one of two or more components of the material exhibiting 
that property; the other component(s) may remain as solid 
particles and may represent a larger proportion by weight 
than the particles that are transformed into the film 
coating; in such a case, there may be a substantial 
variation in the particle sizes of the two components; 
for example, the particles that are transformed into the 
film coating may have a particle size in the range of 5 
to 20|im whilst the particles that remain as solid 
particles may be substantially larger. 

One of the different components may serve to impart 
the necessary electrostatic properties to the powder 
material. For example, one different component may be 
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Charged triboelectrically and/or by corona charging, 
and/or nay be an electret or magnet and/or nay be 
susceptible to novenent under the action of electrostatic 
forces, as defined by the test described herein. 

The chemical properties of the powder naterial are 
also of importance in determining the effectiveness of 
the formation and the appearance of the coating. 

When discussing the chemical properties of the 
material it is convenient to treat the material as 
composed of a plurality of components but, as will become 
clear from the description below, the same chemical 
compound may be employed as more than one component and 
therefore the reference in the description below to the 
powder material being composed of more than two 
components should not be regarded as requiring that more 
than two different components are necessarily present, 
except where the components are specifically referred to 
as being different. 

Preferably the powder material includes a first 
component which is fusible to form a continuous film on 
the surface of the substrate, preferably at a temperature 
of less than 250'c, preferably less than 200'c. As 
discussed above, fusing may take the form of melting, 
softening or cross-linking of the first component within 
the temperature ranges indicated above. 

Preferably the first component is substantially 
soluble in aqueous media. Usually the first component 
will be soluble in neutral aqueous media but it may be 
soluble in only a selected range of pH, for example pH3 
to pH6 or pH8 to pHl4. 

The first component preferably comprises one or more 
of polyoxyethylenes, sugar alcohols and unsaturated or 
saturated fatty acids or esters. The first component may 
comprise a cellulose derivative fusible at a temperature 
below 250 -c, for example hydroxy propyl cellulose. Not 
all cellulose derivatives are suitable for use as the 
first component, for example, hydroxypropyl methyl 
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cellulose does not have the required fusing properties 
and chars on heating. 

The first component may comprise polyethylene 
glycol Which has good fusibility properties and, after 
treatment, can form a good continuous coat over the 
surface of the substrate. 

The preferred sugar alcohol is xylitol, as that 
material has both suitable electrical properties and is 
fusxble at a temperature suitable for use as the coating 
Mterial in the coating of pharmaceutical tablet cores 

Other possible materials for the first component 
include waxes and oils or alcohols of waxes or oils 
poloxamers, alkyl phthalates, for example 
dlethylphthalate, citric acid or esters. Where a compo- 
nent of the powder is a liquid, the component may simply 
be added to other components in liquid form or may be 
present with, for example, a carrier material in powder 
rom. 

Clearly there are other compounds having suitable 
fusxng properties and the above are given merely as 
examples. ' 

The first component may consist of just one 
compound, or may include two or more compounds. 

In many cases the component having the most 
desirable fusing properties will not have the most 
preferred electrical properties and/or win not be 
suitable for providing the desired finish, coverage or 
appearance of the coating. Accordingly, a second 
component is preferably provided having the required 
electrical properties as described above. 

It will be understood that the first component may 
also have the desired electrical properties of the second 
component and that the second component may have the 
desired fusing properties of the first component. 

The second component may, for example, comprise one 
or more of acrylic acid, polymers and co-polymers of 
acrylic acid and their derivatives, for example 
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Ll^f '"l^"''™- -"^ their derivative 

«=Xudx„g ester, an^ .ryl-esters and their derivetlv"' 
pol^xnn .Xoohols end „t.rs, ceUulose and Its der:::. 

(either cross-xlnJted or Miioro.s.llnk»Hi . esters 
cenuiose, and or „r. :Zrl^U^ tTZ^T" 

cellulose phthalate. ^e second co.ponent «y include 
one or ^r. biode^adable poly«rs, tor e^^ie^^l^ 
ZLV P°ly9lycolldes, polyhydro^ 

bu^ates, polyhydroxyvalyrate, ethylene vinyl a«tat. 
copoly-ers, and polyanhydrides ,ho^ or hetero po^^, 
Ihe second co-po„«,t „y ^ polyethylene oxide 

*. already d.scril»d, it Is possible for the first 

s3r 1» -ct oa... th. first and 

second components are different co^unds. p„r .„.pi. 



first and second ccponeTJ li^^^nci™!'; 
i^ such a case viscosity modifiers and crystauL. 
inhibitors Should also be added to provide the deslr^ 
^usxn, properties for th. second component 

ae coating material including two or nore different 
c«Po»ent,, preferably also i™=iudes a dispersing 
component which improve, the dispersion of th. di,f.r«,t 
components. The di,p«:,ing co.pon«rt 1, pre,™ I 
surfactant which may be anionic, cationic or :::!JLc 

^ ' "»«'»««,t" but has a similar effect 
The dispersing component may be a co-solvent 

-"'P^^ina component may b. on. or more Of for 

c^t , "0 
cetostearylalcohol. n.e dispersing exponent may 

comprise th. same compom,! or compou^te «, that of the 

both the third and first cc.pon«.t. may comprise 
poloxamers. Preferably, th. matarlal include at laast 
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1%, preferably from 2% tb 5%, by weight of dispersing • 
• component, based on the weight of the material. 

Advantageously, the powder coating material includes 
an anti-friction component to reduce the frictional 
and/or other forces between the particles of the powder 
coating material to improve the flowability of the 
powder- The anti-friction component may be titanium 
dioxide, colloidal silicon dioxide , talc or starch or a 
combination of those. 

Where the coating material is used for -immediate- 
release tablets, the powder coating material 
advantageously includes a disintegrator which may disrupt 
the coating, m^'the case of a coating on a tablet core, 
the inclusion of i the disintegrator in the coating 
facilitates the 'disintegration of the coating once the 
tablet has been ingested. 

The disintegrator may be one which swells rapidly 
and extensively on contact with moisture, thereby 
disrupting the coating. Some disintegrators may swell to 
become up to 40 times their original volume within 
seconds. Examples of suitable disintegrators include 
sodium starch glycolate (cross- linked) and sodium 
carboxymethylcellulose (cross-linked). 

Alternatively, or in addition, the disintegrator may 
be Of a wicking-type which allows penetration of moisture 
through the coating to the tablet core, but which 
prevents moisture moving from the tablet core back 
through the coating, thereby causing rupture of the 
coating. Examples of suitable disintegrators of the 
wicking type include native starch, cross-linked 
polyvinyl pyrrolidone (crosprovidone) . 

The disintegrator may be a gas producing type, for 
example sodium carbonate, sodium hydrogen carbonate and 
sodium glycinate. 

Preferably, the powder coating material contains 
less than io» by volume of disintegrator. Preferably 
the powder contains less than 5%, preferably less thaii 
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2* more preferably less ttan u, «st pr.fer«,ly «>out 
0.5« by weight of <U»intagrator. 

Preferably the powder coating nateriai further 
includes one or »>re opaciflers, for exaaple titanlu. 

ZTtlr" "'"'"""^^ coi^lsTless 

IT HI' *^ preferably less 

or less than io% by weight of opaciflers L«J 
on the weight of the miterlal. 

inol J"'""''" ^""'-^ 

or iSn colourants, for exa^le ^i oxld«, 

or lax.., for example alu.lniua lakes, iron oxide, dyes 

"partem, acesulfa.. k, cycl««ites, saccharin, sugars 
"d sugar alcohol, or flavourings. Preferably the 

MtTriT I bas«l on the weight of the 

rLT« . P«^«ably less th«, 5t, «re preferably 

Mterial. where the flavouring is a sweetener, 
preferably the »iterial ccprises less than 0.5% by 
«l9ht Of sweetener. Pref«:ably the material coeprisea 
1~. than 5» by wel*,t of colourants and flavourings 
based on the weight of the «terlal. it will be 
c^cH -»tl-frlction coi^«,t, the 

opacxfier, the colour«,t a»J the t«rt» «dlfler „y 
co.^r«e the sa« compound or coinpounds a. that of 
another component of the powder coating material. 

,r dLT ' •">i'=" i»o^-" 

or decrease, the rat. of a process in a biological 

^vironment. n» biologically active materia! may be one 
^ xs Physiologically active. ^. coating materitl 
comprising active .at«:lal may be appll«, to' for 
«»Ple, a tablet core containing the SM.e or a different 
active material, or may be applied to a core contllniT 
no active material. ^ 

, Where very snail doses of active material are to be 
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mixture tabletted t^- k« w resulting 
diffl««i*. ^ ^en found that it is very 

Itli , """^"^^ accurately the amount of activf 
material contained in each tablet *. 

By applying active material to a surface of a 
pharmaceutical substrate it h«« k J^'""^ « 

*t has been found to ha 

The a«u„t Of active „,terUl contained In the 

coating material win ^ 

the dose Of ^ ^'^P^"^ °" Of 

^0 su^t -L";:r-?rt:: ::a:f^t : r 

Usual! V ♦.K« a. . coating to be formed, 

usually, the material includes at least o », 

act.. .te.a. ..e. on the ^.JTT::;:^^^ ^ 
The active material may include one or more 

"Uarrhoeials, colo-reotal 

bile aclH. . ' ' ««"<="=tic enzymes and 

bile acids, antiarrhyttaiics, antlanginale , diuretic 

flbrxnolytics, h.e„statlca, hypolipldaemc agents a^ti 
«,e„,a and neutropenia agents, hypnotics, Jl^y^,T 
anti-psychotics, anti -depressants, antl-e.«tlcs I^tl-' 
ccnvuxsants. CKS stimulants, analgesics, anti-^etlcs 

' .gent's 'InT T"' anti-i„„.le,ry 
•9«nts, anti-gout agents, muscle relaxants, neuro- 

.uscular agents, steroids, hypoglycaemio a^entT nyper- 

.ly=se.lc .g«,ts, diagnostic agents, antibiotic^, I^t[- 



- Zl - 



nutritional agents, vlta^, electrolytes, «,or«,tlc 
agent., appetite suppressants, bronchodlla;ors, ^eC 
torants, antl-tusslves, «.oclytlcs, decongesta^ts'^tl- 
5 ,lauco„ agents, oral contraceptive agents oiagno^tlc 
ana/or antl-neoplastic agents. flnostio 

from ^hi""* "o- '3 »5eo-2 is divided 

from the present application, and claii« a «tl>od of 
electrostatically coating a phan«cutical sutetrat. with 
10 a po»der coating material comprising active »t.riat 
Where the powder coating material is appli«, to a 
tablet core, the tablet core will usually comprise one or 

"lue^r r ^""='^« ='"t nay include 

diluents, for example l™:l„ding lactose, sucrose, 

M^lr'/*"*' •^"-^''""in. cellulose, 

binders, tor eample polyvinyl pyrrolldone, starch 
mucilage, gelatin, .c«=ia, dlslntegrants, for e»«ple 
cross-linxed sodium carboxymethyl cellulose, sodium 

20 rrUlf — polyvinyl pyrrolidone, 

lubricants, for example magnesium stearate, sodium 
s^l f^„t,, ^^^^ silica, 

lauryl sulphate, docusate «>di«., colourants, flavours 
35 citrr: !"a~""' and 

The tablet core may also comprise on. or more of 
the active materials listed above. 

l^.^Tfr^'" ""^ •^"''^ ="'""9 """I'l includ.. at 
least 0.5% by weight, more preferably 1» by weight of 

t^tZlTT' °" °' -e'powde'r Porting 

material. «>r example, a 10 ., coating on a tablet may 

contain approximately at least 0.05 mg of active 
material . 

The proportions in which the components of the 

the materials comprising the powder coating material and 
the nature of the substrate to be coat*., ^e proper- 
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tions Will be adjusted so that the desired electrical and 
fusxng properties of the powder coating material are 
Obtained. Usually, the powder coating material will 
contain at least 10%, preferably at least 15%, preferably 
about 20% by weight of the first component. Usually the 
powder coating i«terial will contain at least 10% 
preferably at least 20%, and more preferably at least 
40%, by weight of the second component, in each case 
based on the weight of the powder coating material 
Preferably the ratio, by weight, of the second component 
to the first component is about 3:i. The ratio of the 
components depends on the material comprising the first 
and second components. The ratio may be 2:1 or l-i 

Advantageously, the substrate is supported adjacent 
to a source of powder coating material in such an 
electric field and with at least part of the core 
maintained at such a different electric potential from 
that of the coating material that the application of the 
electric potential difference causes the powder to be 
directed from the source of the powder towards the 

with the powder coating material. 

Because the coating of the substrate involves the 
direction of powder material towards the substrate as a 
result Of the application of an electric field and an 
electric potential difference between at least part of 
the substrate and the powder material, the destination 
of the powder material can be confined, at least 
primarily, to the surface of the substrate, if that is 
arranged to be the only exposed surface that is in the 
Vicinity Of the powder material and at a suitable poten- 
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tial difference to the powder material. 

a out as a continuous process. 
Advant.9«,„sly, substrate is conveyed on a 
5 conveying means through a r«.<„- ■ °" " 

Of powder coating ^Trill t *° 
It _is possible 2 "^"rLt L""'^'"' ^"^^'^^ 
.eucately throu,hou:"::ert:: pt^ 
fragile substrate is not da«ged « that ev«, . 

raus, the method may be employed to oo»» , 
^l'. tablet coras that «,uld ^loTf^!!,' T 
Withstand conventional tablet cLTinTJZ 

tablets Of' ::rv«ti°3'^:::,i-~' 

rrrb^^rSu^'Tth-^enr — = -"^ces. 
t-,lets are ,ener«lTt:o~ to^ "f^^ 
conv«.tio„al methods ^7^1"°^, '""^ 
tablets o4>4-«n »^ «oire, me flat faces of the 

or ^olps oTt^^LT ^""'^^'^ ™^ ^-^^^t twins 

coa!^ ^'^^^-'e properly 

coated When conventional coating methods are uL 

The substrate may be suBn«r+-^ * 
to the source of noZJI ^^fPo^ted from above adjacent 

».ay riseTo! It ^'''"^ "^^^^"^ the powder 

sJ.acTof";\^Lt"::r-»^^ "^^^ ^ 

.efineTaLTmTb?:n\'^°'"^^^ ^ -^^o*' 

C""::::Lit r " r ^-^-^ - 

adWc«,t to^ Phsrmaceutical substrata 

substrate maintained at such a differe^tl^we 

a^xiion":" r r --."t: t,. 
t^rp^trbe'" : rr^rTT"^ 

to-srds the substrate a^. Tj^^Z^tT. 



substrate to be coated with the powder coating material. 
In that way a coating may easily be provided over the 
entire surface of the substrate, and different coating 
materials may be used for coating different parts of the 
substrate. For example, a different coloured coating may 
be formed on each of the opposite faces of the 
pharmaceutical. 

The invention further provides a powder coating 
material suitable for use in the electrostatic powder 
coating of a pharmaceutical substrate core, in which the 
material is pharmaceutically acceptable, is treatable to 
form a film coating and includes composite particles, the 
composite particles comprising two or more components 
having different physical and/or chemical properties, and 
in which at least 30% by volime of the particles of the 
powder have a particle size in the range of from 5ixm to 
25/im. 

The invention also provides the use of a powder 
coating material as defined above in the electrostatic 
coating of a pharmaceutical substrate, especially in the 
electrostatic coating of a core of a pharmaceutical 
tablet, more especially in the electrostatic coating of a 
core of a pharmaceutical tablet of conventional shape. 

The invention also provides a pharmaceutical 
comprising a substrate, especially a core of a 
pharmaceutical comprising a tablet, more especially a 
core of a pharmaceutical tablet of conventional shape, 
and a powder coating material as defined above. 

The invention also provides a pharmaceutical that 
has been electrostatically coated by a method as defined 
above. 

The powder coating material and method of coating 
according to the invention has been developed primarily 
for coating of pharmaceutical tablet cores and to meet 
the stringent conditions imposed on the material because 
of that application. 

Accordingly, advantageously, the substrate is a 
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<»" of a ph«™«utlo.l tablet. Preferably the cr. , 
of conventional shape. the core is 

sul Jrj"' <^«1»P«' • -aterlal and .ethod 

s Th^ral P^cutlcal tablet «r.s, 

Z^Z:"Z applications In which the 

e^i! "1""°^ ''^"•'"y ». «.ployed. por 

r^^^^odtrbe"' P'^n.aceutlcal Industry the „terlal 

' st::::r " * 

s^trate,wxth a p„«ler material inSludin, opposite 
P«rtxcl«,, each composite particle comprisin, XZ Tr «.« 
-Vin, different physical and^or l^Z 

p^-«^«rc:i' ^z:*;.' c-r " ^^^'-^ = - • 

„,^. . , "blet and certain powder coating 

materials suitable for use in coating cores of !har- 

ZZT "^"'^ ■» --rrbed With re'^„ 

to the accompanying drawings, in which: 

Figure 1 shews schematically a side view of .n 
.pparatu, for coating a tablet core, an^ 

Figure 2 Shows schematically a cross-section of a 
d™» of the apparatus of Figure 1. 

coatirb^rr*"" -<*-atically m Figure 1 is for 

coating both faces of pharmaceutical tablet cores a.,d J 
Claimed in Briti«, Patent Application Ho. 

apparatus comprise, an inclined tablet core f.^ 

in its o„r ' depressions 14 (Pigur. 2, 

Dy suction, as will be e;cplal„ed later. 

the arrow. Adjacent to the circumference of the drum l, 
downstream of the tablet feed chut. 10 is a pr"! 
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>-ouses exposed surfaces of th« 4. .. 

cover«l In charged droplets from "* 
Of the Pr«»nditl„nl„g ."uonT ^' ^ ^-tr^ 
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of the coating station i«; =. p, • 

passes a coolino station \ ' 

""Aing station, not shown vh^r-c r> 



A second driua 12' iq ^^aa^ 

Station c. The second ^ aownstrean of the fusing 

me second drtun 12' rotates 4« 
sense to the first dru» 12 as indl^ ! ^ °RPosite 
° The second dr«a 12' is 

station .' co.prisin: r ^^taV'^-^'^'-^^ 

comprising a powder Ly^/ '/ 

comprising a ^ater 20 ' and I v'"^ 

Shown). ^"^ ^ «t^tion (not 

A core collection chute 22 is ^ 
-ay fro. th. second dr». l"."o».^^ 1 d^nwardly 

and packed. further processed 

The first drum 12 win ^ 
»i« reference to -or. detail 

24, the outer ,^e li wMcH^"" " "^"^'^ 
m Plaure 2 onl„ r <S«Presslons 

depressions „m be ^enly swlt^ . """^ ""^ 

ro» around the shell . ' ""™««"«ial 

* °^ ">«re mar be seve«i 

circumferential rows across the width o, . 

Shaped and ^si«ed to ^ - 

o. the core and half the depTof te Z.ZT' '"^ 
exposed while the cor. Is on ^ "* 
Circular tablet co« . de! ^'"^ » 

=. the core diaJL" 'is' ZZIT Tf" '° 
«e depth Of the depression sCu^d be suTas't'aT 

nr« one face " f «e ^ "^'^^ 

on. face of the core and then the oth«- leads to 
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con,l«t. coverage of the core. 

Each depression 14 is electrically insulated from 
the other depressions on the drum and is provided llZ a 
respective pick up ar, « extending radially inward 
5 toward but ending short of the centre of the dru... \. 
Pick up ar,s « are attached to the inner surface of the 

26 end depression 14 together «te a „vlng electrodf tT 
O'^rge a Each de^essirif h^ 

" «,ans for holding the core against force, such a. 

^•Vity, for example a passage 2, through its wall which 

""=<»«™i<=«ion with a suction manifold 30 Which 
does not rotate with the shell and ext«,ds around e 

15 ^TJ', ""'"""^ °' ^««io- 'ro. 

i».ediat.ly upstr«m of the core feed chut, lo to 

s!^^!^ ^ " the 

second drmn 12'. 

locatl''^"'': stationary arcuate electrode 32 is 

located x„s.de the dru» at an angular position 
corresponding to the preconditioning station A A 
se^nd stationary arcuate electrode 34 at a pot«,tial 
difference to earth is located inside the drmn at an 
angular position corresponding to the coating station B 

« Te aT^eT"^ ^^""^ stationary 'electrodes- 

are at the same radial distance from the centre of the 
drum as the free ends of the pick up anas 26 of the 
.ovxng electrodes. As the shell 24 rotates, the moving 
electrodes contact the first and second stationary 

30 XZT.r^lT''"'^"'''' " is held at the sa.e 

potential difference to earth as the coating powder, 

preferably at earth potential, preferably by being 
connected to the powder tray is. 
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first""^"""" ^ " constructed similarly to the 
first drum, comprising a rotatable shell with depres- 
sions, pick up arms and first and second stationary 
electrodes and a suction manifold. The angular locations 
Of the first and second stationary electrodes correspond 
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to the second pr^onditioni™ station a- . 

coating station B', and th. * '^e second 

i^ediately „pstr.«. of th. 'ITk" '™ 

, "^-nt to t.. co„ coaler:: ctt" "° "'-^ 

12. At that a-1, ' °' ""^t 

-«ues the :::tir:an" ' -^^^^^^^ 

" 1" the depression ^ the suction tT " 

i" th. .heai. The Shell """" . Passage J. 
oore to th. pre^L. '^^"'Ins 

to. first stationary el^od^ T " ""tacts 

1? eLctroa. and thus^e ctTtid ^^i"' 

the earthed tablet core pass- l , ^*"^""- *« 

». its exposed su^fHeT »Pr.y 
-iroplets Of a cT!^. "l* =tar9«l 

PolyethyllV;^^:-™*""*-' —^1- 

exeotrod'e'^r-r:^- ^th^r^T"' 

electrode 32 and teln-m, it "ationary . 

«ationa.y alectrode1r.s "i"" -.cond 

coatin, station B «. approaches the 

- treated core s^rfaceu ITTr^-^''^' '^^"^ 

earth, and coatin, Po«,er~ teriaHs^di" f ^ 
tH. power tray i, by virtue of J "^'"t"" to it fro. 

potential well ^^t^^ °' el-ctrostatic forces, 
the dru. and the^T« 1 ^ 

to earth as each o^r a»d ^ '"'"""'^ ««er«,ce. 

potential differenrtl " ' "^^'arent 

attracted JZZT^rZ" T 
regains suhst«,tially trVT^r"" ^ 

The Shell 24 continues to rotate 
electrode 26 out of contact with th! :.^"^ 
electrode 34 and .rings the co.e to the ! 
Where the heater 20 fus«« "^^^^ 

er 20 fuses the powder on the coated 



su«a« .he ccr. to tor. a continuous 

5 longer overlies the suctll^ ^ ~" 

--nee outer^t on the drl ^.^t;*! ""~«''' 
ooBnunlcation with th. „ depression Is In 

° aru.. The coatL^ oTth? -«ond 
travels through the L^L " " " 

~terl.l at the second clatx^"^;. "^""^ 

tl»t at the first - .f °" tKe sa«. as 

-l«.r.„tl, c«":,'su«a:.s 

«>«t«i fWet draw. Z Proauc«i. As the 

is further process^l „a p.^:^ =hut. .„a 

^zi^ atir -""^^ '---^ri^ 

o.« Bar -l^'T^r^^r:; -^^^^^^ - - 

volatile fluid such seaa -conducting, „on- 

solution thereof 7"^' HTrl?:^ o'^^T " '^^""^ 
a steel capillarv o<. , . ' »l/»ln. to 

volt.,, up^o so vr""* ° "■^'•^ 

5un. and a mist TcZ T. °" ° 

t*. csPUlarx roCar: trlrltt.': 
cores on the dru» «^ ^^e 
'-'I I txie arum are ear^h^ a*- 4.k^ 

-tions. th. a«put\xrrn:tLtric 
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field between the capillary and i-h^ 

surface of the core where th ""^""^ 
-y be held at a po;entar ^7f 
preconditioning stUl pr::"^^^^^^^^ 1^^ 
5 a potential difference tl f^""^"^ also at 

the first station capxiiaries. i„ this case, 

«ie tirst stationary arcuate electrode 32 is at « 
potential difference to earth ^ is at a 

fro» each capillar! ^"^^^^ droplets 

voltaae o J . ^ controlled by switching the 

station- ^ preconditioning 

J a xeveiixng blade above each i-T-a*^ 

cores on the respective drums or thev ™«« >. 
metallic travs a« .i* ^. ^ 
Dartioi *^*«"»ative way to Charge the 

dir^n:^: "Ct^^"!""™^'""^ ""^ ^ appropriately 
At the fusing or drying stations c c «no^ 

.':„— i= 

• region; the enerov Dowor- 

reguxrement will be detennined largely by thf ! 
material. After fusing or dryina ^e 5 . 
cooling, using an air blowe^ 

Preferred coating apparatus according to the 
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Examp^o 7 

A dry powder coating material «ao ^ 
following method. "^^f^^al was prepared by the 

^ (a) A sample containing, by weight, 

55.5% Eudragit Rs (rth) ffine powdered 

ammonio-methacrylate copolymer) 
18.5% polyethylene glycol (high molecular weight- 

approximately 20 OOO) 
15.0% Titanium dioxide 
5.0% Aluminium lake 
5.0% Sodium lautyl sulphate 
0.5% Explotab (R^) csodium starch glycolate, 
0.5% Aerosxl 200 (colloidal silicon 

dioxide) 

was premixed in a high shear mixer. 

Before mixing, the particle sizes of 
Of the sample were components 

Tio, 

Alu^ni^ ^ "l-^ than 5„ 

Eudragit volume less than ioo/<m 

Polyethylene glycol HI ^ ""^"^^ '"^^ ^^'^ 
ne gaycol 50% by volume from 60 to 

•»l9l.t Of the prefixed fixture. " 

dr'TL'™"'"'' ''^'"^ 1" O) above 

was driea .„ a «„id ^ drier at a te.perat«re of 
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approximately 45*C for about 20 to 30 minutes to give a 
material having a moisture content (measured as loss on 

drying) below 3% by weight. 

(d) The granules obtained in step (c) were impact milled 
and then micronised using a fluid energy mill to a powder 
containing particles having a size distribution such that 
50% by volume Of particles were of a size less than 20^ 
and almost 100% by volume were of a size less than 60Am. 
The peak in the size distribution of the particles was 
. seen at about lOfim. 

The powder was found to be susceptible to movement 
under the action of electrostatic forces as defined 

aUaove. 

Ce) The powder was coated onto a tablet core using the 
nethod and apparatus described above. No pretreatment of 
capture-enhancing fluid was used. The powder coating on 
the tablet core surface was then fused using an infra red 
source to heat the coating material on the tablet core to 
a temperature above 130*C for about 5 seconds. The 
resulting coating had good opacity, was smooth, glossy 
and brightly coloured. The thickness of the coating was 
found to be less than lOO/im. 

The distribution of particle sizes of the particles 
of the powder produced in step (d) above was measured. 
The particle size distribution measured in volume %. 
100% less than 57.25^ 
70.29% less than 22, 04 fm 

5.58% less than 1.52^ 

Approximately 50% of the particles had a size from 
3 15.05;im to 32.29Mm. 

Approximately 35% of the particles had a size from 
18.21/tm to 22.29fm, 

The average particle size was 19.l7|im (calculated as 
a mode ) . 
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A sample containing, by weight. 



g 15.0* Titanium dioxide 

5.0% Aluminium lake 

0.5, <*0.0««11,.. 3^i^ 

tablet c=r. « ,,s„,^ i„ sL^trorLZi °r °' ' 

r«ulti„g coating was s«oth and hli, 

strong colour and good opa^tT 1 " ^ ""^ "^'^ 

"nv^tlonal m^r^atd tSl^t""""' '^•^ ' 

Examp^o 2 

A sample containing, by weight 

".0. .iSul'S.^^'^ 

5.0% Aluminium lake 

descrll»d in «ep. ° ""^^•^ th. ~thod 

coating «t.ri.l «i i^J"' f ^- P~0« 

tablet cor. de^i::!*" T °" '^^ °^ • 

--ting coating^ilLot'l^ 'V ^ 
colour and good opacity. ' ""^^ =*'°'>' 



* saiple containing, by weight, 

15.0% Titanium dioxide 
5.0% Aluminium lake 
-s used to ^e a powder coating »terial by the .et.od 



3S 

notarial was coated and fused on the surface of a tablet 
core as described in step (e) of Example 1. The 
resulting coating was smooth and matt with strong colour 
5 and good opacity. «j.our 

A sample containing, by weight, 

15.0% Titanium dioxide 
5.0% Aluminium lake 

d^cr^ in st.p. (a) to (d) of E«u.ple l. to. po«,„ 
15 «terUl coat«J ™, fus^a on the surface of a^abllt 
cor. as aMcrlb«l in sfp (e) of E««iple l. The 

20 Exainp;i«» g 

A sample containing, by weight, 

46.5% Eudragit RS ( ammonio-methacrylate copolymer) 
28.0% Klucel (RTM) (hydroxy propyl cellulose) 
15.0% Titanium dioxide 
5 5.0% Aluminium lake 

5.0% Polyethylene glycol 6000 
0.5% Aerosil 200 (colloidal silicon dioxide) 
was used to make a powder coating material by the method 
described xn steps (a) to (d, of Example i. The powder 
material was coated and fused on the surface of a tablet 
core as described in step (e) of Example i. The 
resulting coating was smooth with strong colour and good 



Example 7 

(a) A sample containing, by weight, 
56.25% polyethylene glycol 



20.0% Titanium dioxide 

18.75% Eudragit Rs (aamonio-methacrylate con«iv» . 
5-0% Aluminium lake copolymer) 

was blended using a high shear mixer Before 
5 the polyethylene glycol and Eudragat were oTslT""' 
particle si.e with at least 50% J vo^e o. ^T'^^ 
particles havino a-fii»« k^*. ^ oi zae 

dioxide .na J ^M^'^'-r °' 

" (b) The dry blKuteT^^ 

powder -1^.a^r::.r^^^:^r.r^^^^^^^^ - 

«eween from loo to 200 ^n. 

tablet cor. toT^ ^ the 
seoom,,. ^e r^.u^""' about 5 

..o^sy w^tTitr -i."-'. 

"as judged to exhibit a higher alo«^h 

exuected ^'o^ Signer gloss than would be 

expected for a conventional film-coated tablet. 

!5 

ExaTBp]^ |B 

A sample containing, by weight, 
56.25% polyoxyethylene glycol 
^ 20.0% Titanium dioxide 

"■or rr::i'?je"~"^---'--' 

"i^ilar L« T ' polyoxyethylene having 

"Sing a Jiigh shear mixer an^ <-h-^ u-i ^ 
-terlel obtelned coated o^rtJL "ot: J, . 
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described in step (c) of , 

and good opacity. J ""^ "lour 

film-coated tablet «>=I«"«S (or a conventional 
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1. A raethoa of electrostatically coating a 

pharmaceutical substrate w,-4.k . 

ouust;race with a powder nat^^if-f » i 4.1. 
powder material hoi«„ u material, the 

3 including CsL^^p^^^L^^^^^ 

^rising two or mor^e c:r:.tTLt^i^tr ^^^^ 
Physical and/or chemical properties. 

2. A method according to claim i 

by weight of the particles ol Z t "^''"^ '"^"^ 
10 particles. ^ "material are composite 

3. A method according to claim 2, i„ which 

5- A method according to any one of r^i ■ ^ 

6- * Mthod according to clal. li < 

weight Of the particle: haCe . ^.T.T"'-" 
"«« in . range from x to 15" 

lies in a range from x to i.25x. ""^ 
8. A method according to any one of • 

hav. a parUcl. size of less tL, so™ 

.»mcle sl« Of LsC 3";^ """"^ ' 
A Mthod according to any pr«!edlr,» 

•t least 50, ^ vol»e of the p^l^^of ""^ 

txcxes of the material 
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have a particle size of at least 5m». 

12 A method according to claim u, i„ which at least 

lllTsZ'"^ " ^ at 

' III h"" ""^1^°^ «<^^ordi„g to claim 12, i„ which at least 
90% by volume of the particles of the material have a 
particle size of at least 5/im. 
14. A method according to any Drecedin« ^i.- 

the material has a resistivity IT^^^ ' '"«"^'"*^ 

10l6 istivity, in the range of io8 to 

I electrostatic forces, the susceptlbllitv bein» 
determined by the test defined herein. ^ 

«o-c to for." f":."::::,::; " 

". A nethod according to claim i„ ^h. 

' ' - - - -c 

20. A method according to claim ia i ^ 

- meteriaa is able to' be f^ " ZlT..^'^^^ 

^'J! »=«>Min9 to clai, 20. in which the 

«t.rial « able to be fused to form a fii. coatin, at a 

22. i method according to anv Drec«H(,«, • . 
the material has a .el«™, Znt T^lT " 

material has a aeltlng point in the rang, of so'c to 



HO 

lOO'C. 



-Hir..^ ---- - 

« oro«,-u^ed poly,er flu *° 

loss, not -re »T«^r^ 'T'"'' -^""^ 

the powder coatin, ^ ' "> ""l^ht of 

the poMer coating naterlal wlSht of 

lossTnot^: ""TJ""**"* 

- Jt::ri:c7:rr f"„"r^«- 

contin.. fL-rt^e-rrel^te- '-^^ 
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c^lipo^en'rt'fCstn'"'^'" ^ 
Of 1«. thL js.^^;" ' -t a tei^ature 

31- A nethod according to olain 3o i- ^- w 
component is fusible into . « , "^"^ 
" Of less than 200 "c " temperature 

^=h*t::rs:r::„i,r-^„r ""^^ « - - 

aqueous «di.. " substantially soluble in 

34. A method according to clai« -tr, ■ ^. 

« w ciaia 33, an which the 
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material includes at least 15% by weight of first 
component based on the weight of the material. 
35 A »ethod according to clai^ 34, in which the 
materxal includes at least 20% by weight of first 
component based on the weight of the material. 

36. A method according to any of claims 29 to 35 i„ 

to : ^T'^' '"^'"^^^ - ^^^ch is 

able to be charged triboelectrically. 

37. A nethod according to any of claims 29 to 36 i„ 

an electret, or a magnet or a parainagnet. 
38 A method according to any of claims 29 to 37 i„ 

defined herein. determined by the test 

39. A method according to any of claims 36 to 38 i„ 

r!;r f . ^""""^ comprising polymers of acrylic 

acid and its derivatives, polyal.enes and their^a- 
tives, polyvinyl alcohols and esters and ^.Vi f • 
its derivatives. " cellulose and 

40 A method according to any of claims 36 to 39 in 
whxch the material includes at least 10% by weil; of 

"^'^ ^^^-^^ - --tar 
wudes a^i::r^^^^^^^^ ^'^'^ *° ^^^^^ ^« — ^-i 

on the weili Of t. ' ^"'""^ 
tne weight of the material. 

42. A method according to claim 41, in which th* 

^^-^ weight L Ltd • 

component based on the weight of the material. 

43. A method according to any of claims 29 to 42 in 

sec'ond cLZntr^'"^" °' ^« — t and the 

disner.""'*''^ according to claim 43, in which the 
dispersing component comprises a surfactant. 
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45 A method according to clai«, 43 or clain 44 in 
whxch the material includes at least 1% weig^t'f 
dxspersxng component based on the weight of the material. 

46 A method according to claim 45, i„ whi<^h the 
inaterxal includes from 2 to 5* hy weight of dispersing 
component based on the weight of the material 

47. A method according to any preceding claim, in which 
the material includes an anti-friction agent. 

48. A method according to any preceding claim, in which 
the material includes a disintegrator. 
49 A method according to claim 48, in which the 
material contains less than 1% by weight of 
ai s in t egr ator . 

»• Mterial includes oonponents selected (ro, 
opacirl«r,, colourants and flavourings. 

A Mthod according to claim 50, in which the 
^terial contains less 0«u, lo, by weight of opacifiers 
bas«3 on the weight of th, Mterial. 

* »«">od according to clai« 50 or olaln 51 in which 
the »aterial contains less than 5» by weight o^ 
^icurants and flavourings based on the weight of the 

M. A «thod according to any preceding clai., the 

source Of th. powder coating material with a surface of 

nolic,: "! °' "'-I" "at the 

application of th. electric potential cause, the powder 
tc ^.e fro. the source of the powder towards the 

wmte no'::^ °' the.substrat. become coated 

With the powder coating material. 

le'ca^rm'""""' *° 

IS carnal out as a continuous process. 

S5. A «thod according to claim 53 or olai„ 5,, m which 

rti:n"1dT* t' °" • ~ a 

region ad:ac«t to th. source of powd„ coating material. 
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56. A »ethod according to any of claims 53 to 55 in 

aXntt:""""^ ""^'^ su.strate'is 
adjacent the source of powder coating >«terial. 

> !f n„l"'^°'' according to clai„ 56, in which the source 

> of powder coating material is earthed. 

58 A method according to any of claims 53 to 57 in 
2r "'^"^^^"^^ -PPo^e<» from above a^d ^le 

ZtZeZV^'''' ^^'"^^ ""^^'^ « 
surface of the substrate. 

59 A method according to any of claims 53 to 58 in 
whach, before the substrate is supported adjacent to the 
source of powder coating material, a pretreatment 

ILJ r ^^"^^'^i"' *° <^l«i>- 59, in Which the 
pretreatment composition is a liquid. 

62. A ».thoa according to any of claims 53 to 61 1„ 

surface of tl,, sutetrate has baen coated with the 
P-aer, the powder is treated to for, a contin«t!s fil. 
ooatin, secured to the substrate 

wh;..*.r""^ -cordln, to «,y of cial« 53 to C2. i„ 

-eri. .,th an •^l^tZ^^;.--'^:^:-^'- 

. different electric potential fro. that of the coat^o 
~terxal Whereby the application of the electric ^ 

the p^er towards the substrate such that the exposed 

th. substrate is a core of a pharmaceutical tablet 

65. A method according to claim 64, in which the core is 

of conventional shape. 



15 



20 



25 



30 



35 



acceptable, is treats.!. T ! PX'^aceutlcally 
comprising two or Borr™ ""Poolt. particles 

lea^t 30, ^ volu-e o. L'XT^^ oTt.'" '^'^ " 
particle size in th« *'*'^^icies of the powder have a 

' * coatinVrat^iaHL"'/"" *° 

— -~trto-a:;t . 
r: :.r::e':L::t*^? — - « -r 

substrate. coating of a pharnaceutical 

■ ~"^Tr:'c::ti^^^- - is 
:^ora^rrcr2r::^.\:rr""' 

«ep or co-prooessiL « . "'""^ including 

components. '"^°~"^°» «« *«» or more different 

'2- A pharmaceutical comorisino . ^ 

substrate and a po,^„ <J!J ^ PtorMceutical 

Claim « or clair^ ""^ to 

s'lt^ariTrtX™' - -cb tbe 

74 A «u pharmaceutical tablet 

A pharmaceutical according , "'■tet. 

^-tra^ is a cor. of Zlt^Z'':-''' " 

— tioall. 

* -etbod Of ele^ta^c" iTcolilr ' " 
Pharmaceutical substrate th« ^^^^^"^^^ng ^ 
as described berein ^.T^^Tf: ^"^-"all, 

drawings. ererence to and as shown by the 
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